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Abstract
Introduction: With the increasing the global population and the scarcity of food resources, using agricultural waste
has become a recent challenge for food scientists.

Materials and methods: In this study, to optimize the amount of crop residues and the preparation and formulation
of dietary and beneficial sauce, two crop residues, pistachio peel, and melon seed, were used as flour. In this study,
treatments of mayonnaise sauce were formulated using pistachio peel powder with 0, 0.1, 0.5, 0.75, and melon seed flour
with 6, 12, 18, 24, 30, and 36%. Mayonnaise treatments were evaluated at time intervals of the production day, 30" day,
60" day, 90th day for pH, moisture content, ash (%), fat (%), carbohydrate (%), protein (%), colorimetric indices
(Lightness, redness, yellowness), viscosity, total microbial population, stability test, and particle size. For the sensory
evaluation, the 5-point hedonic test was performed by ten trained panelists scoring these components (color, taste, texture,
fluctuation, consistency, general acceptance). Statistical analysis was performed using Minitab 17 software at the
statistical level of 0.05.

Results and discussions: The results showed that moisture content, carbohydrate, ash, protein, pH, viscosity, and
particle size were increased by increasing pistachio peel powder and melon seed flour. Total microbial population and the
stability of mayonnaise treatments were significantly decreased (p<0.05). Also, by increasing storage time, moisture
content and the stability of mayonnaise and particle size were increased. Rheological indices such as cohesion decreased,
and firmness and adhesion indices were increased (p<0.05). All sensory scores of mayonnaise treatments decreased during
storage time, and finally, treatment coded T1(0.1% replacement of pistachio green peel powder and 6% melon seed flour)
was selected as optimal, and T6 with 0.75% replacement of pistachio green peel powder and 36% melon seed flour) as

worst sample. The use of pistachio peel powder and melon seed flour significantly reduced the microbial population of

mayonnaise treatments. Higher values than the optimum treatment cannot be used due to decrease in the stability and
increase in the microbial population, as well as reduction of sensory scores.
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Fig. 1. Comparison of average ash percentage of mayonnaise treatments
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Fig. 2. Comparison of average viscosity index of mayonnaise treatments during 90 days of storage
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Fig. 3. Comparison of the average stability index of mayonnaise treatments during 90 days of storage.
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Table 3- Some physical and chemical characteristics of mayonnaise treatments

Particle size pH Red Jaundice Lighting Moisture  Storage  Treatment
)3 a3l (@*) 30,8 (b*) 83,5 L9 2labgy (X)) cogb,  time Sl
o)
S

6.49+0.02 a 3.9+£0.02b 14+0.02a 12+ 0.15a 89+0.01a 19.86 0

6.54+ 0.02 a 3.86£0.02 b 1.3£0.03 ab 12+ 0.34 a 88+ 0.02 ab 19.33 30 T
6.65+ 0.02 ab 3.73+0.03 b 1.2+ 0.0l ab 12+ 0.52 a 86+ 0.03 b 18 60

7.1+0.02b 3.65+ 0.04 ab 1.2£0.02b 12+ 0.65 a 84+ 0.01 Bc 17 90

6.92+0.02 a 3.94+£0.04 b 1.4+0.02 a 11+ 0.07 ab 88+ 0.02 ab 19.22 0
7.32+£ 0.02 bc 3.91£0.02b 1.4+0.03a 11+ 0.89b 86+ 0.01b 19 30 T1
7.56x0.00 ¢ 3.89+0.01c 1.25+0.01 ab 11+ 0.32b 84+ 0.02 bc 17.4 60

8.22+0.02 d 3.65+£ 0.04 b 1.2+0.02b 11+ 045b 81+0.01c 16.56 90

7.89+0.03 c 3.89+0.01c 1.33£0.02 a 11+ 0.043 a 86+ 0.02 b 18.87 0
7.98+0.05c 3.94£0.04bc  1.23£0.03 ab 11+ 0.32 a 84+ 0.03 bc 18.3 30 T2
8.32+0.01d 3.82+0.01c 1.11+0.02 ab 11+ 001 a 82+ 0.02 bc 17 60
8.67+ 0.02 de 3.65+0.04 c 1.09+0.02 b 10+ 0.57 b 79+ 0.03 cd 16.23 90

7.89+£0.02 ¢ 4.2+0.02 a 1.21+0.03 ab 10+ 0.88 b 83+ 0.02 bc 18.2 0 T3
7.98+ 0.03 ef 3.99+£0.02 b 1.21+0.04 ab 10+ 0.23 Db 81+ 0.03 c 17.9 30

8.87£0.04 f 3.87£0.06bc 1.17+0.05ab 9+ 0.76 c 79+ 0.04 cd 17 60

8.67+£0.02 f 3.67x0.01c 1.05+£0.02 b 9+ 0.56 ¢ 76+0.03d 16.23 90

8.3+ 0.01 ef 4.33+0.02a 1.15+0.02 a 10£0.33b 80+ 0.02 ¢ 17.33 0

8.91+ 0.02 f 4.28+0.02ab 1.15+0.03 ab 10+ 0.00 b 76+0.03d 17 30 T4
8.93+0.02ef 4.11+0.03ab 1.0£0.01 ab 9+0.33¢ 73+ 0.02 de 16.66 60

9.3 0.04 ¢ 4.00+0.03 a 0.9+ 0.05 bc 9+0.00c 71+ 0.02 ¢ 16 90

8.91+0.02 f 442+ 0.02a 1.09+0.02 a 10+ 0.56 a 78+£0.01c 17 0

9.1+ 0.03 ef 4.31+0.01 ab 1.3£0.03 ab 10+ 0.34 a 75+ 0.02 ¢ 16.4 30 T5
9.87£0.01e 425+ 0.04ab 0.89+0.01ab 9+0.02c¢ 72+ 0.02 ¢ 16 60
10.22+ 0.05f 4.14+0.02 ab 0.81+0.02 b 9+0.21c 69+ 0.01c 15.52 90

9.32+0.02 e 4.56+0.02 a 1.00+£0.02 b 9+ 0.77c 75+ 0.02 ¢ 16.34 0

9.45+0.04 e 4.44+0.02 a 1.00+£0.03 b 9+ 0.27¢c 72+£0.03 c 16 30 T6
9.9+ 0.03e 4.34+ 0.03 ab 0.80+0.00 c 8+ 0.66d 69+ 0.02 c 15.54 60
10.48+ 0.01f 4.39+0.04 ab 0.65+ 0.00 b 8+0.15d 67+0.02 c 15 90
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Fig. 4. Comparison of the average sensory evaluation index of mayonnaise treatments during 90 days of storage.
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Fig. 5. Comparison of the average microbial population index of mayonnaise treatments during 90 days of storage.

5 odlitw] Wil o (oYU Moy oS diy Cungy Olals I eolatwl
4l )1 g Aty Cargy 193 ]| s £ @t CigsY908 3 (935
2o 3l oolatwl a8 ol lis 80 zuls Wl oddis dlaiwl 03 3
Blg5 o Joyd 5 5 uoyd /Y lise 4 o3yS il 3] g At Cong
Sedgul B Fgle e M5 Car uslie iy g V50,8 Gl
OiblS o s i Hlowd 1 YL yo0lie g4 dlpiaiiy e ol 4o
s Sliltel (ials uimen 5 (29,50 Cumex il g il
balols glajiehl Gplie grzmen 5 oLl bwg Sgle s
b Ll 2,5 )3 ooliul )9 Lilgias posle Luuw (oo 3lasliusl

S 5 4l
098l39y ORIP g Canb )3 35290 (S Dlge ialS jlas
lie Jogada odlaul 5y50 dlgo (B0l pie 5l i g Cuxes
1 eolatwl 4 1, Ok lbygiS piise 51 syl g ‘OLM.Sl L;l).g
@l 2le dlge mlio diej > (ogada S5 sy
9 u.:L\.C )]94 é:L.«o JJ‘) 3‘9.0 u.:l:) 1; Lol b)){ ;99]0:.«:: .)9>
a8 UL Jo (sLiS0l) )lge I gyl > Wl 55y5liS
9 Ay ow Cawgy gy 3 3a856 oyl 50 bl Conds (D (Sl3E dlgo
e g (sarfy Kadgul B Siglo s 4t pslatods 0305 il )]



VFoY T — 50 oF o los MA oyl (138 pobuo g pole Gleinpgy 4 pis OVY

N Gl polae B Lo 5Lkl b duslde ) edlatwl YU polie 4 @3S ool Foplo L g Vg0y8 50 o 5 Gl e oD o
2y )8 ool 350 dige sl Glgisds SlgS o b0 )3 £ g Aoy > 9 2herd 5 (S Cluogad il 4 29 b IS )b

&l
1. Abedini, M, Varidi, M. J, Shahidi, F, Marashi, S. H. (2008). The effect of melon seed flour as a fat substitute on

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

chemical and sensory properties of meat products, Iranian Journal of Food Science and Technology, 6(4); 58-51.
Adeli Milani, M, Mizani, M, Ghavami, M. (2007). Effect of yellow mustard powder on viscosity, suspension stability,
tangy and sensory properties of mayonnaise. Iranian Journal of Innovation in Food Science and Technology, 5(3);
35-43.

Agullo, E., Rodriguez, M. S., Ramos, V .Albertengo, L. (2003). Present and future role of chitin and chitosan in
food .Macromolal Bioscience, 3(10); 521-530. https://doi.org/10.1002/mabi.200300010

Altunkaya. A., Hedegaard. R. V., b. Harholt. J., Brimer. L., Gokmen, V. and HSkibsted H. L. (2013).Oxidative
stability and chemical safety of mayonnaise enriched with grape seed extract, Food & Function; 4, 1647-1653.
Amiri Aghdaei, S. S, Rezaei, R., Alami. M. (2011). Feasibility of using tragacanth gum and maltodextrin as a fat
substitute in mayonnaise, Electronic Journal of Food Processing and Storage, 2(3); 1-18.

Aslanzadeh, M, Mizani, M, Gerami, A, Alimi, M. (2012). Evaluation of the performance of dietary fiber produced
from wheat bran as a fat substitute in mayonnaise, Iranian Journal of Food science and Nutrition, 11, 21-31.
Darvishian, M. (2002). Cultivation and production of pistachios "Translated by Ayandegan Ayandegan Cultural
Institute 212 p.

Haghayegh, G. H. and Zavehzad, N. (2016). The use of melon seed flour as a fat mimic in the production of low-fat
cakes and the study of quantitative and qualitative characteristics of the final product, Quarterly Journal of Food
Science and Technology, 35(13); 23-15.

Institute of Standards and Industrial Research of Iran, (2002) Microbiology of mayonnaise sauce and salad sauce
Specifications and test methods. ISIRI no 2965. 2nd revision, Karaj: ISIRI; [in Persian].

Institute of Standards and Industrial Research of Iran. (2015). National Standard 2454. Mayonnaise and salad
dressings- Features and test methods

Ladjane, M., Melo, S., Narain, N., Bora, P. B. (2000). Characterization of some nutritional constituents of melon
(Cucumismelo hybrid AF- 522) seeds. Original Research Article Food Chemistry, 68(4): 411-414.
https://doi.org/10.1016/S0308-8146(99)00209-5

Luisa Garci'a, M. M., Abozeid, M., Manal, F .Salama., and Moawad, R. K. (2005) .Utilization of fat replacer in the
production of reduced cakes and cookies. Australian Journal of Basic and Applied Sciences, 5(12)2833-2840.
Malakotian, M., Yaghmaeian K. (2012). Feasibility study of compost production using pistachio skin and a mixture
of pistachio skin and poultry waste. Yazd School of Health, 41; 24-35.

Matsakidou, E., O'Brien, C. M., Scannell, A. G. M., and Arendt, E. K. 2010.Use of response surface methodology
to reduce functional short dough biscuits. Journal of Food Engineering, 56: 269-271. https://doi.org/10.1016/S0260-
8774(02)00265-0

Mentes, O, Bakkalbasi, E. Ercan, R. (2008). Effect of the use of ground flaxseed on quality and chemical composition
of bread. Food Science and Technology; 14:299. https://doi.org/10.1177/1082013208097192

Mesbahi, Gh., Abbasi, A., Jalalian, J., Farahnaki, A. (2009).Adding tomato peel and seeds to ketchup in order to
improve its nutritional value and rheological characteristics, Agricultural science and technology and natural
resources, 48., 69-82.

Ministry of Agriculture Statistics. Amarname. (2010). Agricultural products notes.

Moeini Feizabadi, A, Karagian H, Mahdian A. (2012). Rheological and contextual characteristics of mayonnaise
containing cress gum, Journal of Innovation in Food Science and Technology, 3(5);64-55 [In persian].

Mohammadi Moghadam, T, Razavi, M, Malekzadeghan, F, Shaker. (2008). Investigation of physicochemical and
sensory properties of green pistachio skin marmalade, Food science and technology;1-10.

Najafi, A. and Sharif, A. (2007). Khaghani melon seeds as a source of oil. Proceedings of the Regional Conference
on Food. Islamic Azad University. Quchan branch. Quchan. Iran. 61-71. (in Persian)

Nasrabadi, M.bA, Admiral, Th. 2018. The effect of melon seed flour on physicochemical, pharynographic and stale
properties of Sangak bread, 3rd International Conference on Architecture, Civil Engineering, Agriculture and
Environment, Sofia-Bulgaria.

Oliveira, 1., Sousa, A., Ferreira, I. C. F. R., Bento, A., Estevinho, L. and Pereira. J. A. (2009). Total phenols,
antioxidant potential and antimicrobial activity of walnut (Juglans regia activities of pomegranate peel extracts. Food
Chemistry, 80, 393-397. https://doi.org/10.1016/j.fct.2008.03.017


https://doi.org/10.1002/mabi.200300010
https://doi.org/10.1016/S0308-8146(99)00209-5
https://doi.org/10.1016/S0260-8774(02)00265-0
https://doi.org/10.1016/S0260-8774(02)00265-0
https://doi.org/10.1177/1082013208097192
https://doi.org/10.1016/j.fct.2008.03.017

oY

w9 1ySlos oy S Pgle e (3w e 30 03355 4310 5,1 g iy gy ilas Lo 1 eolisul [ oy 0k 5 (S 598

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Oliveirab, I., Sousa, A., Morais, J. S., Ferreira, I. C. F. R., Bento, A., Estevinho, L. and Pereira, J. A. (2008). Chemical
composition, and antioxidant and antimicrobial activities of three hazelnut (Corylus avellana L.) cultivars. Food and
Chemical Toxicology, 46, 1801-1807. https://doi.org/10.1016/j.fct.2008.02.002

Puligundla, P, Cho Y. H, Lee Y. T. (2015). Physicochemical and sensory properties of reduced-fat mayonnaise
formulations prepared with rice starch and starch-gum mixtures, Emirates Journal of Food and Agriculture. 27(6):
463-468.

Rahmati, K, Mazaheri Tehrani. M, Daneshvar. K, Kouchaki. A. (2012). The effect of peri-gelatinized corn starch,
xanthan and guar as fat substitutes on the physical and sensory properties of mayonnaise with reduced fat and eggs
containing soy milk, Thesis. Government - Ministry of Science, Research, and Technology - Ferdowsi University of
Mashhad - Faculty of Agriculture and Natural Resources, M.Sc.

Rodrigues, L., Fortuna, T. & Kosla, A. (2003). Sensory and rheological properties of polish commercial mayonnaise.
Nahrung/Food, 47, 4, 232-235. https://doi.org/10.1002/food.200390054

Shahidi, F., Kocheki, A. and Baghaie, H. (2006). Evaluation of chemical composition and physical properties of
Iranian Watermelon, Cucurbit, Cantaloupe and Muskmelon seeds and determination of their seeds oil. Journal of
Agricultural Science and Technology. 20(5): 411-421.

Shirmohammadi, M, Zarrin Ghalami. S. (2015). The effect of extraction and sonication on extraction efficiency and
bioactive compounds of ethanolic extract of linseed powder. Food Science and Technology of Iran. 1396 [cited
2021Junel8]; 14(67):11-18.

Sorensen, AD., Nielsen, N. S., Jacobsen, Ch. (2010). Oxidative stability of fish oil-enriched mayonnaise-based
salads .Lipid Science Technology; 112: 476-487. https://doi.org/10.1002/ejIt.200900180

Tseng, A., Zhao, Y. (2013). Wine grape pomace as antioxidant dietary fiber for enhancing nutritional value and
improving  storability of yogurt and salad dressing, Food Chemistry, 138: 356-  365.
https://doi.org/10.1016/j.foodchem.2012.09.148

Wien, S. A. (2004). Effect of Melon seed meal addition on some quality characteristics of chicken sausage. Science
of Food Agriculture, 84:423- 426. https://doi.org/10.1002/jsfa.1661

Whyllie, S. G., Leach, D. N., Wang, Y. M., and Shewfelt, R. L. (1995). Key aroma compounds in melons-their
development and cultivar dependence. Laser Control and Manipulation of Molecules. 596: 248-257.

Zweigle, C. A .(2010). Pistachio by-products as substrate for shiitake mushrooms. MSc thesis, Jordan College of
Agricultural Sciences and Technology California State University


https://doi.org/10.1016/j.fct.2008.02.002
https://doi.org/10.1002/food.200390054
https://doi.org/10.1002/ejlt.200900180
https://doi.org/10.1016/j.foodchem.2012.09.148
https://doi.org/10.1002/jsfa.1661

VFe) T — je0 oF o)l A Al oyl ol (2Iié oo g pole Glsipgy apii OV E
ORl = e KA el




